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Tabel 1. Some rapid methoods for silicate analysis.




















( l-amino-2-naphthol-4-sulfonic)acid as reducing agent




(KI04 as oxidizing agent)
Molybdivanadophosphoric acid, colorimetric
Automatic photometric titration after
removal of Fe, AI, Ti as hydroxides
MgO : EDTA, Erio T as indicator, Ca being
removed as CaW04
CaO : EDTA, Murexide as indicator





An acid solution with HCl prepared by fusion
of sample with NaOH in Ni crucible


















(Metol as reducing agent)
Colorimetry after extraction by oxine-CHCl3
Fe-dipyridyl, colorimetric
Colorimetry with H20 2
Mn04-, colorimetric
( (NH4) 25208 as oxidizing agent)in the presence of Ag+ ion
Mo-blue, colorimetric
(Ascorbic acid as reducing agent)
Titration after removal of Fe, AI, Ti by
solvent extraction with oxine-CHCl3
MgO+CaO+MnO : EDTA, Erio T as
indicator
CaO : EDTA, Calcein as indicator
Flame Photometry after ion-exchange
separation from other metals
Gravimetric
Gravimetric
An acid solution with H2S04 prepared by
fusion of sample with NaOH in Ag crucible
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註2 いわゆるCu-PAN(PANとCu-EDTAの混合物,DotiteCu-PANとして市販) をジオキサン 水ー混合
物 (1:1)中に1%潜解し丁こものを用いてよい.この方が以下に記述するEDTA不足の場合直ちに発色
するためむしろ便利である.








































































































































































































滴 定 条 件
註 1ShapiroとBrannock(1962)は,この種の方法を採用した.
註 1ShapiroとBrannock(1962)は,この方法を放棄 した.












































































一触1｢蘇 ,I :I Al.2芸 -_15.a;70
℃ 的 03-200/I





























































Solution Compositionofsamples,a/o* EDTA (0.01M)needed,ml














































Ca Mg Mn Sum Ca Mg Mn Sum
Conventionalmethod
Fairbairn(1953) 0.503 0.194 0.008 0.705 3.91 3.29 0.05 7.25
RapnidBm,eatnhno.dckSh(alP9ir60) o･499 0･154 0･006 0･659 3･82 3127 0105 7･14
Riley(1958) 0.496 0.198 0.008 0.702 3.85 3.31 0.05 7.21

































































































名 称 G-1 W-1
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名称 LNa-0 Na-1 Na-2 Na-3
Na20
K20
0.00 1.63 3.26 4.89





























































Thiswork Fairbairnetal. Winchester Adamsetal.
(1951)* (1961)** (1962)***
G-1 5.54土0.05 5.43土0.21 5.53 5.67
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*/-7.056(lStd.,ml]+ 1.247)
Srconcentration:
? ? ? ? ? ? ? ? ? ?
? ? ? ? ? ? ? ? ? ?





























試 料 SrO %
EM7701 0.030, 0.031
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Component 喜31:tPil.en* Method StandardSubstance
Si A ColorimetryasMo-blue.













































































































































































































































































































































































































































































































































































































































































































































































































つの時期に大別 して考 え られる (Fig.2)
38 松 井 義 人
(Aramaki,1963): 2)仏岩火山体 (寄生火山体として小浅間
1)黒斑山火山体 (寄生火山体として石尊 山を含む) 4km3
























































































A lava flow exposed where the way leading to the Fudo~no-taki falls
branches off. This locality seems to be almost identical with that of AS310.
Collected by Prof. E. Minami.
AS310 "Augite-hypersthene andesite, Type Vd~c.
"A lava flow exposed on the floor of the valley of the ]abori River (1550m),
ca. 600m southeast of the Fudo waterfalls." (Aramaki, 1963)
Collected by Dr. S. Aramaki.
Collected by Dr. S. Aramaki.
Collected by Dr. S. Aramaki.
Collected by Dr. S. Aramaki.
AS 375-3 "Augite-hypersthene andesite, Type V(d~c).
"A lava flow from the middle horizon of the Sennin-iwa at the eastern end."
(Aramaki, 1963) Collected by Dr. S. Aramaki.
Mitsuone Group
AS336 Olivine-bearing augite-hypersthene andesite.
South of AS358. See Aramaki, 1963, Fig. 11.
Collected by Dr. S. Aramaki.
AS358 "Olivine-augite-hypersthene andesite, Type V d.
"A lava flow exposed on the crater wall of Mitsuone-yama." (Aramaki,1963)
Collected by Dr. S. Aramaki.
Lava of the Sekison-zan dome: Olivine-bearing augite-hypersthene andesite.
982301 At the Gyoja-kutsu cave.
AS3214 450m east of Gyoja-kutsu.
AS350 20m above Gyoja-kutsu.
AS3194 Eastern flank.
Lavas of the Hotoke-iwa volcanic body
213 "Biotite-hornblende~ bearing augite-hypersthene dacite.
"Collected at the lower cliff of Hotoke-iwa (Midagazyo~iwa) at a height of
ca. 1900m above the sea." (Minami and Matsui, 1960)
241 Obsibian of hornblende-bearing hypersthene dacite.
"Taken from a cliff facing south-west of the dry valley of Okubo-sawa at a
height of ca. 1300m above the sea." (Minami and Matsui, 1960)
242B "Globular inclusion found in specimen 242 (obsidian of hornblende-bearing
augite-hypersthene dacite)," augite-hypersthene andesite.
Locality is the same as 241. (Minami and Matsui, 1960)
Ejecta of Maekake-yama
AS214 Augite-hypersthene andesite.
Lower Byobu-iwa lava flow (Nishi-maekake-yama); below the triangulation
point 2493.4m. See Aramaki, 1963, Fig. 37.
Collected by Dr. S. Aramaki.
770210 Augite-hypersthene andesite.
Collected at the cliff opposite the Hotoke-iwa cliff.
972701 Cementing material of the Agatsuma Nuee Ardante deposit.
At Kuromame-gawara (corresponding AS256). See Aramaki, 1956, Fig. 13.
972702 Oxidized surface of the Agatsuma Nuee Ardaute deposit.
Kuromame-gawara (AS256).
972703 Vesiculated bomb in the Agatsuma Nuee Ardante deposit.
Kuromame-gawara (AS256).
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?? 14 15 16
242ち AS214 770210
63･3 62.4 62.5 69.4 73.2 58.6 60.7 60.4
0･59 0.61 0.63 0.50 0.38 0.76 0.71 0.72
16.0 16.0 15.1 14.2 16.9 16.8 16.2
2･55 2.39 1.39 0.42 4.59 2.05 1.54
3.31 3.70 1.56 1.62 2.49 4.26 5.00
?????
0,109 0.112 0.116 0.067 0.061 0.118 0.106 0.117
2.68 2.80 3.04 0.83 0.58 3.69 3.45 4.25
5.75 5.92 5.86 3.25 2.49 7.07 6.87 6.87
3.73 3.66 3.77 4.34 4.39 3.10 3.71
1.35 1.34 1.32 2.06 2.45 1.03 1.23
0.50 0.38 0.71 0.67 0.42 1.14 0.07
0.122 0.126 0.133 0.111 0.063 0.148 0.125
99.7 99.2 100.2 99.4軸 100.3 99.6 100.1
5.40 5.62 5.85 2.81 2.00 6.63 6.ll
0.031 0.034 0.031 0.027 0.022 0.034 0


























































0.106 0.110 0.116 0.07 0.0023
3.95 4.18 4.14 1.34 0.080





3.33 3.44 3.75 0.058
1.38 1.10 1.70 0.023
0.36 0.52 0.56
0.122 0.145 0.12 0.0023
100.3 100.2 99.7
6.15 6.92 3.34 0.078
0.032 0.035 0.026 0.0013
2 27.8 26.5 13.2
* SeefootnoteonHotoke-iwaanalyses.
** Seetext.
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:=? 言
2 logL
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m∠n-1 ･･ ･ - ･･･(3)
でなくてはならない.
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55.81 17.65 9.36 4.92 8.42
63.44 16.27 6.34 2.86 5.97

















G F-1 F-2 P 0
System I Bulkrock Ab An P-1 Feore
System II Bulkrock Ab An P-2 Feore
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TiO2 - aG+bO ･-････(1)
式 (1)の両辺をGで除して


















































松 井 義 人
2･5 2･2 2.1 2.コ 1.9 1.8 1.7 1.8 log1/K2(∫
Fig･10･VariationdiagramofFee/TiO2VS.log(1/K20).
















































882101 0.79 0.84±0.02 0.66
Hanareyama

































































































2･5 2･2 2L1 2･0 1･9 1.8 1.7 1.6 logl/K20
Fig.12.VariationdiagramofFeo/MnOvs.log(1/K20)
Table32.ApproximationofMncontent.
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The Geochemistry of Rocks from Asama Volcano, Japan.
New Approaches in the Quantitative Interpretation of the
Chemical Composition of Volcanic Rocks.
by
Yoshito MATSUI
Institute for Thermal Spring Research,
Okayama University
Abstract
In dealing with the geochemistry of volcanic rocks, it appears imperative, first,
to refine the procedure of rock analysis with respect to both major and minor
components, and second, to improve present methods of interpreting analytical data
on common rock suites such as basalts, andesites and dacites.
In regard to the first problem, the rapid method of silicate analysis as described
by Shapiro and Brannock (1956) and by Riley (1958) deserves special attention. With
such a method it is possible to estimate the accuracy and precision of data with far
greater ease than is possible with a classical one, yet without any loss of quality.
For the determination of some components, however, it is felt that the procedures
recommended previously lack precision and/or simplicity. In Part I of this paper,
new methods are suggested for these components. The sum of Mg, Ca and Mn is
titrated with EDTA in the presence of AI, Fe and other metals, using thymolphtha-
lein complexone as indicator at pH to-tO. 5. The sum of Al and Fe is determined
by the back-titration of excess EDTA with the standard Cu solution. PAN is used
as indicator at pH about 4, and tartrate is added as the masking agent of Ti. Na
and K are determined by flame photometry using very dilute solutions (1-5ppm Na
or K), without the separation of other metals and without the use of the internal
standard. Sr is included in the scheme of analysis, and is determined by flame
photometry according to the standard addition technique. These procedures are
tested for their accuracy using the standard samples G-l and W-1 (Tables 3, 5, 9,
12 and 15). Procedures for other components are also described in the text in full
detail. The system of analytical procedures recommended is shown in Table 16.
To investigate the problem of the interpretation of compositional variation,
typical rocks from Asama volcano and the surrounding area were selected, namely,
andesites and dacites of calc-alkaline type. Twenty-one samples, described in Tables
18 and 19, are analyzed according to the above procedures. Results are shown in
Table 20. Variation diagrams are presented in Figs. 3 to 5. Since it may be questioned
whether the "trend" seen in the diagrams implies a genetic relationship, a least
squares approximation technique has been introduced in order to determine whether
the composition of the main components of a rock (F) can be expressed by the
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linear combination of a selected set of compositions of a magma and the phenocrysts
crystallized from it :
P= PX1+PX2+······+Fm'm (1)
where P, P, ... denote the compositions of a magma and minerals, and P is the
calculated composition of F. These calculations lead to the conclusion that there are
at least two series of rocks in Asama (Tables 25 to 30 and Fig. 9), distinguished
from each other mainly by their K20 content. Those rocks showing features of
assimilation (Aramaki, 1963) all belong to the K 20-rich series.
Contents of minor components such as Ti02, MnO, P20S and SrO are analyzed
by the linear regression technique in two ways, for example:
Ti02°=Clxl+C2x2+ ...... (2)
and
Ti02°=aMgO+bFeo +cK20. ... "'(3)
These methods are found useful in discriminating rocks of different ongm and in
distinguishing the characteristic behavior of each component. Results of calculations
(Tables 31 to 34) support the conclusion reached by calculations based on the
contents of major components.
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